Core proteins of soluble chondroitin sulfate proteoglycans purified from the rat brain block the cell cycle of PC12D cells.
The effects of soluble chondroitin sulfate proteoglycans (CSPGs) purified from the rat brain on proliferation of and neurite outgrowth from PC12D cells (Katoh-Semba et al., J Neurosci Res 17:36, 1987) were investigated. When PC12D cells are cultured under standard conditions, they proliferate with a doubling time of about 2 days, irrespective of the presence or absence of NGF. However, the addition of a mixture of several types of purified soluble brain CSPG (50 nmol uronic acid/ml) to the culture medium prevented the increase in the number of PC12D cells as well as the nerve growth factor (NGF)-induced neurite extension. The dose for 50% inhibition (ID50) was 1.6 nmol/ml for cell proliferation and 2.7 nmol/ml for neurite elongation. The increase in cell number seemed to stop around 6 h after exposure to culture medium supplemented with brain-derived CSPGs, and even substratum-attached CSPGs were able to exert such inhibitory effects. Only brain-type CSPGs, not a cartilage-derived CSPG (PGH) or a hyaluronate-binding PGH, had such inhibitory effects. Furthermore, these inhibitory activities were associated only with the core proteins of brain-derived CSPGs, and not with polysaccharide chains from brain-derived CSPGs. Incorporation of [3H]thymidine into DNA did not decrease for at least the first 12 h. Consequently, the amount of DNA per cell after 48 h of culture was about twofold higher in cells treated with brain CSPGs than in nontreated cells after exposure to the medium with CSPGs. Microspectrophotometry revealed that the population of cells with a high DNA content was greater in the culture treated with brain-derived CSPGs than in the control culture. These findings indicate that purified soluble brain CSPGs block the cell cycle of PC12D cells at the G2 phase with resultant cessation of cell proliferation and the inhibition of neurite outgrowth.